Assessment & Data Collection Tools

> > IntroductIon
Text messaging or short-message service (SMS) is one of the most popular communication channels in the world. At the end of 2015, there were approximately 7 billion mobile phone subscriptions in the world (International Telecommunication Union, 2015) . In the United States, 91% of adults own cell phones, and 81% of them send and receive text messages (Duggan, 2013) . Almost two thirds (63%) of U.S. teens say they exchange text messages daily (Lenhart, 2012) . Three out of four teens have a cell phone, and teens report that text messaging is the dominant daily method they use to communicate with others (Lenhart, 2012) .
Because of their ubiquity, portability, and privacy, cell phones have become a popular avenue for health promotion. Recent evidence reviews have found that text message-based interventions can positively affect health behavior (Abroms, Padmanabhan, & Evans, 2012; Buhi et al., 2013; Cole-Lewis & Kershaw, 2010; Head, Noar, Iannarino, & Harrington, 2013) . One benefit of conducting health promotion interventions via mobile phone is that mobile phones and text messaging allow for the two-way flow of communication. Participants can not only receive health messages but also provide feedback to enable tailored message responses or provide evaluative data.
While there has been rapid growth in the development of health interventions that use mobile technol-691945H PPXXX10.1177/1524839917691945HEALTH PROMOTION PRACTICEWilloughby et al. / MoBILE SEXuAL HEALtH QuEStIon-<sc>And</sc>-AnSWEr SErVIcE research-article2017 ogy, little research has examined the use of cell phones, and text messaging in particular, for mobile health (mHealth) program evaluation. This project examines the use of a text message-based survey to gather evaluation data related to a two-way sexual health text message service targeted toward adolescents. The article addresses the journal's mission to publish research on community applications of new or state-of-the-art intervention strategies.
> > BAckground/LItErAturE rEVIEW
The few studies that have used text messaging for health program evaluation have found it is an acceptable option based primarily on response rates. For example, a recent study documented that 34% of youth participants in a sexual health text program responded to an SMS-based evaluation, and 58% of those participants completed all four survey questions (Sheoran, Braun, Gaarde, & Levine, 2014) . The researchers concluded that SMS is an "innovative and effective tool for conducting evaluations of SMS-based programs." Similarly, an SMS-based contraceptive service textbased evaluation achieved a 39% response rate (L'Engle, Vahdat, Ndakidemi, Lasway, & Zan, 2013) . Both of these SMS-based survey response rates are comparable to those of data collected via online surveys and mail surveys, as a meta-analysis found a 34% response rate for Web surveys and a 45% response rate for mail surveys (Shih & Fan, 2008) .
While SMS data collection may be acceptable to mHealth program users and produce similar response rates to other methods of data collection, little research has assessed the differences between data collected via SMS and via other mechanisms, especially in terms of program evaluation. One exception is a study that examined the reliability, validity, and acceptability of SMS as a data collection strategy for infant feeding methods by sending two SMS messages a day apart and then asking the same question via phone a day later (Whitford et al., 2012) . The researchers found SMS to be a reliable and valid method for collecting research data; however, this text questionnaire was assessing the effectiveness not of a mobile intervention but of using a mobile device to collect data.
Benefits of Using SMS for Data Collection
Although it may be difficult to tease out a comparison of data from methods, there are some advantages offered by SMS data collection. Foremost for researchers, the method is relatively cheap and can reach participants immediately in a mode personal to them (Cole-Lewis & Kershaw, 2010) . This latter fact results from the close connection many people have to their phone, on which they typically interact with friends and family. Assuming privacy is at the forefront of the methodology, this deeper connection has been found to be interesting to potential participants and may garner more truthful responses (Wenze & Miller, 2010) . Furthermore, because participants take mobile phones wherever they go, data are collected in a more natural setting. While this could lead to a loss of control of external variables, it is also more akin to what happens in reality and therefore offers a dynamic alternative to lab-based data collection or computer settings.
Text message simplicity, in 160 characters or fewer, also means potential questions must be short and easy to understand and may therefore be appealing to a variety of demographics segments (Finitsis, Pellowski, & Johnson, 2014) . For example, collecting data from young audiences with fleeting attention spans may be easier via text. This medium is more accessible and natural to newer generations who have grown up with cellular technology at their fingertips (M. Phillips, Phillips, Lolonde, & Dykema, 2014) . They may also handle the novelty of new styles of data collection better than other audiences (Buckner, Crosby, Silgado, Wonderlich, & Schmidt, 2012) . Students, in particular, do not respond well to e-mail, phone, or in-person surveys and prefer mobile data collection (Moore et al., 2013; Muench, Weiss, Kuerbis, & Morgenstern, 2013) . This fit between method and sample makes SMS a strong choice for data collection.
SMS for Sexual Health
Text messaging as a form of health promotion has become increasingly popular to address sexual health. Text message services have been created to provide feedback to specific questions adolescents may have about sexual health (e.g., K. R. Phillips, 2010) . Other services provide adolescents the opportunity to receive regularly scheduled messaging about sexual health topics they may find relevant (Perry et al., 2012) . Such services are of interest to adolescents, as participants in focus groups and in-depth interviews have expressed interest in receiving sexual health information via text message (Gold, Lim, Hellard, Hocking, & Keogh, 2010; Willoughby, 2013) .
Such services also have been found to lead to positive health outcomes. For example, one study found that participants who received regularly scheduled text messages about sexual health topics had increased sexual health knowledge and fewer sexual partners than participants who received health messages not related to sexual health (Gold, Lim, et al., 2011) . Additionally, among young people who answered a question about behavior change once they started receiving regularly scheduled sexual health information via text message, 90% indicated they had made some behavior change (e.g., using condoms, increasing knowledge; Sheoran et al., 2014) .
While text messaging has been found to be a useful strategy for providing adolescents with sexual health information, little is known about the best ways to collect evaluative data. Many studies aim to gauge effectiveness via experiments, some of which collect data via mechanisms other than text message. For example, in a study on the effectiveness of a text message intervention for HIV prevention among young Black men, researchers used telephone surveys (Fortune, Wright, Juzang, & Bull, 2010) . Others have collected data directly via mobile phone (Gold, Aitken, et al., 2011; Sheoran et al., 2014) . This study describes the development of an SMS-based questionnaire to gather program evaluation data. It also explores the use of a text message-based survey to assess demographic characteristics and gather program feedback from users of an adolescent sexual health text message service and compares responses to those obtained with an online survey of potential users to address the following research questions: research Question 1: Among SMS intervention participants, are response rates to an SMS-based survey evaluating the text message program acceptable? research Question 2: Among SMS intervention participants, what are the demographics of users who respond to an SMS-based survey evaluation? research Question 3: Among SMS intervention participants, does service satisfaction differ based on the platform through which participants provide evaluative information?
> > MEtHod
Text Message Service
BrdsNBz North Carolina is a text message questionand-answer service that allows youth to connect directly with a health educator about sexual health and related topics. Teens opt into the service by texting a key word to a five-digit short code and receive information on the terms of service (e.g., the anonymous nature of the service but also the ability of the organization to access phone numbers if callers indicate harm to themselves or others). BrdsNBz users can then ask via text message a question of their choice about sexual health and/or a related topic and receive a personalized and medically accurate response from a trained health educator. Responses from BrdsNBz are provided within 24 hours, although the average response time is usually less than 2 hours. A review of the questions asked of BrdsNBz found that users most commonly asked about sexual acts, pregnancy, contraception, development, and sexually transmitted diseases (Willoughby & Jackson, 2013) .
Procedures
A social marketing campaign promoting BrdsNBz was developed with teen input (Willoughby, 2013) and implemented in six middle and high schools in two counties in North Carolina: one rural county and one peri-urban county. The social marketing campaign focused on increasing use of the BrdsNBz service by targeting teens' perceived benefits and barriers to using the service based on in-depth interviews and focus groups with target audience members. As part of the campaign, schools received a series of posters and promotional items (including palm cards, pens, sticky notes, water bottles, and lip balms) branded with the BrdsNBz logo and information. Health educators distributed items and information in classes or at schoolrelated activities (e.g., football games) from September to December 2012. Use of the BrdsNBz text line increased during the months in which the campaign was implemented (Willoughby, 2015) . Approximately half of the participants in a school-based survey reported hearing about the BrdsNBz service, and 14% of those who had heard about the service reported sending a text message to BrdsNBz.
SMS Questionnaire: General Adolescent Sample
From September to December 2012 while the social marketing campaign was being implemented, a fiveitem text message questionnaire was sent every 2 weeks to all new service users who had opted in to the service within the 2-week time span. Since users are required to first send a keyword (e.g., NCTEEN) to the BrdsNBz short code to access the service, any individual who sent the keyword was considered to be a "new user" and sent the text questionnaire. Users only received the text message survey once. The first text message informed users of the survey and offered them the option to opt-out of the questionnaire or to stop participating by texting the word STOP.
The majority of items were close-ended and provided instructions on how to respond to the question (see Table 1 SMS Survey Development. The SMS survey was developed through consultation with researchers, service providers, and the individuals who run the BrdsNBz technology. The group determined that questions and the full questionnaire needed to be brief. Five items were selected for questionnaire inclusion. Within the system set up for this project, we could identify individual responses by user, but it was not clear which responses connected with which questions, as participants may respond to questions out of order or skip certain items. For this project, we used response items that were different for each question, so that each letter or code only corresponded to one question and one answer within the survey. For example, participants were asked to text "M" for male in response to question three. Other answer options did not include "M." This means if we received an M, it clearly was a response to item three in the SMS survey.
Online Questionnaire: School-Based Sample
In December, after the social marketing campaign had been in schools for 3 months, students in four middle and high schools (n = 2,125) completed an online questionnaire about BrdsNBz service perceptions, use, and service awareness. Two of the six schools that received promotional materials were not surveyed due to issues with timing or obtaining consent. The questionnaire was administered through Qualtrics. Not all students who completed the questionnaire were users of the BrdsNBz service. Students in the middle schools completed the questionnaire during specific classes, such as during physical education classes when students would go to a computer lab. Students in the high school completed the questionnaire during specific time periods such as second block. Each school had a unique URL with which to access the survey. The questionnaires included questions like those used in the SMS-survey as well as additional questions (e.g., awareness of and attitudes toward BrdsNBz). Of students in the four schools, 2,204 participated out of 2,782 who would have been able to complete it on any given date, for a response rate of 79%. Data from 79 participants were discarded due to excessive missing data, resulting in a final sample of 2,125. See Figure 1 for a flowchart of participants from the SMS general adolescent sample as well as the school-based sample.
Students who participated in the school-based online survey were able to enter a drawing for gift cards drawn from participants in their school. Students provided assent prior to taking the survey, and opt-out parental consent forms were sent home at the beginning of the 
> > rESuLtS
Over the course of the 3-month-long promotional campaign, 173 people sent the code word to the BrdsNBz service to opt in to the service and were sent an SMS questionnaire. To assess Research Question 1, which asked about the acceptability of response rates to an SMS survey, we looked at response and completion rates for the SMS survey. Of the 173 new service users, 76 responded to the text questionnaire for a response rate of 43.9%. Data from three participants were dropped because they reported testing the system or being the health teacher. Of the 73 respondents, 60 participants answered all five questions, which means that 82% of participants who began the SMS survey completed all survey questions. One participant answered only the first question, four answered only three questions, and eight answered all but one question.
Of the 2,125 in-school survey participants, 144 reported using the BrdsNBz service. To assess Research Question 2, which asked about the demographics of participants who responded to the SMS survey, we compared the 144 in-school participants who reported using BrdsNBz in the online questionnaire with the 73 general adolescent respondents of the SMS questionnaire who used the BrdsNBz service. BrdsNBz service users who completed the SMS questionnaire were significantly older (M = 15.14, SD = 1.46) than BrdsNBz participants who completed the online questionnaire (M = 14.50, SD = 1.46), t(210) = 3.02, p = .003. Users who completed the SMS questionnaire were also more likely to be female (76.1% female in the SMS survey; 49.3% female in the online survey). BrdsNBz users from the in-school sample who completed the online questionnaire were most likely to be White (81.9%) as were users who completed the SMS questionnaire (70%). However, there was more racial diversity in the SMS sample (30% from other racial groups vs. 18.1% in the online survey); this difference was not statistically significant.
In terms of Research Question 3, which asked if evaluations differed based on survey platform, BrdsNBz users who completed the text-based questionnaire (M = 4.30, SD = 1.01) were significantly more likely to say they would recommend the service to a friend than were BrdsNBz users from the in-school sample (M = 3.43, SD = 1.38), t(164.89) = 5.15, p < .001. Additionally, when a linear regression was run controlling for age, gender, and race, survey method was a significant predictor of intention to recommend the service to a friend (see Table 2 ).
> > dIScuSSIon
SMS or text message surveys appear to be a viable way to obtain rapid, brief feedback. The response rate in this study was similar to other studies that have assessed the use of SMS for data collection (L'Engle et al., 2013; Sheoran et al., 2014) . Additionally, the response rate is comparable or higher than some other survey methods. In a meta-analysis that compared Web and mail survey response rates, Shih and Fan (2008) found an average response rate of 45% for mail surveys and 34% for Web surveys. At 44%, the SMS-based survey in this study has a response rate that makes it a competitive option when considering data collection methods.
It should be noted that a text message survey may net program evaluators a different group than collecting data with an online survey in a school setting, as participants in the SMS survey were more likely to be female and included a greater percentage of minority participants. Although racial differences in the questionnaire samples did not reach statistical significance in our study, the literature indicates that minority populations send and receive more text messages than Whites (Lenhart, 2010) , which might indicate that SMS-based surveys are particularly useful for researchers trying to reach minority populations.
The present study also found that BrdsNBz users who completed the text message survey reported greater satisfaction (as measured through the proxy variable of recommending the service to friends) than BrdsNBz users who completed the online survey in a school setting. This could mean that people who are satisfied with an SMS intervention may be more likely to respond to SMS data collection. This also could mean that the data collection medium may influence satisfaction ratings. Previous research has examined computers as social actors, finding that when evaluating a program on the same device on which one received the program, people may be "polite" and respond more favorably (Reeves & Nass, 2002) . Thus, it is possible that BrdsNBz users in the present study felt inclined to rate the program more favorably when responding via mobile phone than online. Another possible explanation is that young people may be predisposed to evaluations via text message. As noted prior, this audience grew up with the technology and has a natural affinity to using new and diverse communication technology (Buckner et al., 2012; M. Phillips et al., 2014) . Previous studies have similarly found text messaging to be viewed more favorably by young people (Moore et al., 2013; Muench et al., 2013) .
While text message questionnaires appear to be a feasible option for obtaining information on mHealth programs, there are some practical limitations that should be taken into consideration. First, questions and responses must be brief and therefore SMS-based surveys may not be suitable for longer or more indepth evaluations. Second, SMS-based surveys can be difficult to create and program. While SMS interventions can leverage the technology platform for evaluation, this likely requires additional programming and capability and increased back-end infrastructure to field surveys and collect data. It is important to consider and evaluate such challenges prior to the collection of data.
While the present study provided an initial look at how SMS surveys can be used to evaluate an SMS intervention, study limitations need to be taken into consideration when examining the results. The sample was small, and it may not have been representative of the general population of adolescents, in part due to self-selection bias of students choosing to use the BrdsNBz service; therefore, generalizations should be made cautiously. A direct comparison between the data provided in the online survey and the SMS-based survey is not possible due to limitations in the data collection methods. For example, an in-school online survey would likely achieve a favorable response rate as time was provided in schools to complete the questionnaire. Additionally, the response rates are not comparable as the in-school questionnaire included an incentive drawing, which could have provided additional motivation for participants to complete the survey. Offering incentive for the completion of the SMS-based survey was determined to be difficult, as one of the primary benefits of the SMS program was anonymity, which would make distributing incentives a challenge in the current project.
Some additional limitations to this study include the sample: This study assessed adolescents and responses to a questionnaire about a sexual health text message service. Other programs might find different outcomes, and other target audiences may respond differently to such a survey. With the plethora of text messages adolescents send on a daily basis, the group is a prime target audience for SMS-based surveys as a means to gather program evaluation data.
> > concLuSIonS
Overall, this study shows that an SMS survey can be a beneficial way to gather rapid feedback on program participants and on service attitudes/use. A text message-based survey, even without an incentive, encourages response rates similar or above that of some other methods, such as Internet surveys and mail surveys. Participants who respond primarily complete all questions, although the questionnaire was kept succinct in this study at only five questions. Even with all the benefits, however, there are some cautions to keep in mind. Program evaluators planning to use an SMS-based survey to evaluate their SMS-based intervention should be cautious when assessing constructs such as program satisfaction, program liking, and program recommendation, as collecting data via SMS may be associated with more positive perceptions of an SMS intervention.
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